Identification and expression analysis of the zebrafish orthologues of the mammalian MAP1LC3 gene family.
Autophagy is the principle pathway within cells involved in clearing damaged proteins and organelles. Therefore autophagy is necessary to maintain the turnover balance of peptides and homoeostasis. Autophagy occurs at basal levels under normal conditions but can be upregulated by chemical inducers or stress conditions. The zebrafish (Danio rerio) serves as a versatile tool to understand the functions of genes implicated in autophagy. We report the identification of the zebrafish orthologues of mammalian genes MAP1LC3A (map1lc3a) and MAP1LC3B (map1lc3b) by phylogenetic and conserved synteny analysis and we examine their expression during embryonic development. The zebrafish map1lc3a and map1lc3b genes both show maternally contributed transcripts in early embryogenesis. However, levels of map1lc3a transcript steadily increase until at least 120h post-fertilisation while the levels of map1lc3b show a more variable pattern across developmental time. We have also validated the LC3I ratio/LC3I immunoblot autophagy assay in the presence of chloroquine (a lysosomal proteolysis inhibitor). We found that the LC3II/LC3I ratio is significantly increased in the presence of sodium azide with chloroquine supporting that hypoxia induces autophagy in zebrafish. This was supported by our qPCR assay that showed increased map1lc3a transcript levels in the presence of sodium azide. In contrast, levels of map1lc3b transcripts were reduced in the presence of rapamycin but the decrease in the presence of sodium azide did not reach statistical significance. Our study supports the use of zebrafish for analysing the interplay between hypoxia, development and autophagy.